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DATA IS FRAGMENTED

what is the connection?

R
b




DATA AS ONE

reguires communication
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COMMUNICATION

data is not communication




COMMUNICATION

is more than just words




DATA IS REAL
BUT IS NOT
REALITY

Marco Wobben




THE SEconD BEFORE Y0y REALIZE
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“Objects are in fact
Factls’

GUIDO BAKEMA

Guido Bakema is a retired Professor of
Applied Sciences at the HAN University of
Applied Sciences, and one of three founding
fathers of FCO-IM. Without any doubt, he was
the biggest driving force behind the research
of FCO-IM. During his many years as lectorer
he was responsable for tool and
transformation development. In his spare
time, he wrote the very first FCO-IM book.
And amazingly, he still found the time to visit

many universities across the world. Spreading the word of fact oriented

modeling to the world. After his recent retirement, he holds a
honourable position as ambassador of CaseTalk.

JAN PIETER ZWART

is one of the three founding

Jan Pieter Zwart e ol

fathers of FCO-IM. Jan Pieter e her
tired as teacher, researcher an
re

ersity of Applied Science.
HAN University 0
. rote the FCO-IM book, and

e book for self

’ ew

ntly published an .

retcecajyir:,g, FCO-IM. Whenever a question or

e i into
issue arises, Jan Pieter has the bral

Harm
found an elegant way to enhance itinto FCO-
IM. After that Harm has been involved in
many Data Warehouse projects and build
automation tools for them. A bundle of his
columns is available in 3 book called 'Sterren
en Dimensies' He teaches about temporal
aspects of data, and writes books about science and math.
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FULLY COMMUNICATION ORIENTED INFORMATION MODELING
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HOW DOES THAT WORK? DROWNING

IN DATA
| WHILE ~
» Modeling based on facts as elementary statements | HOKING
» Focus on semantics rather than syntax TOR FACTS

$ 8

» Examples:
“Customer 9001 places order 2025987.”
“The price of product 25637 is €24,98.”




18 [Party Full Name]

19 "Party 1000 is called John Doe.” | M Natural Language FaCt Statements RK y)
rarysealled sruames - — Information Grammar CAS E TALK

‘Party-<Party:ID>"  John-Doe fgd%

Information Grammar Diagram

1000
T — 0
Pﬁ\rtyIID Full Ng}ne
‘,‘:J",;*»,‘;f’ Party
o Party Full Name
o #Party ID
Party Full Name T
: - "Party is called Full Name."
( I ) Examples
. ) ; party 1000 is called John Doe.
<Party> is called <Full Name>. party 1001 is called Marco Wobben.
1000 John Doe party 9001 is called CaseTalk Team.

1001 Marco Wobben
9001 CaseTalk Team

~N

Model Transformation, with communication




1 [Contribution Restriction]
2 "Party 1000 takes part in event 9000 and brings carrotcake which is not for people with restriction: allergic to nuts.”

" <Participant-Contribution>-which-is-not-for-people-with-restriction:- <Restriction>."

CASE TALK

k)

Add Fact Statements
‘<Participant>-and-brings- <Contribution>" ‘<Description>"

& Extend Information Grammar

‘<Party>-takes-partin-<Event>"  "<Contribution-Name>"  allergicto-nuts

Enlarge Information Diagran

| 'Party-<PartyID>" | ‘event <EventID>’ carrotcake Update ATtifClC ts

0 Party

) #Party ID

Semantics
\'Party is called Full Name." ‘

- Examples
| arty 1000 is called John Doe. ‘

1001 is called Marco Wobb

ntribution Name contrbutlon | © particpant ©
o +Contribution Name
= [ £ Event | g * | © #TransactionStartTime
—Semantics < #TransactionEndTime
"The Contribution is a Contribution-type." o #Event ID FEvent
Contribution Examples g ,P;er; -
O The carrotcake is a dessert.
-
Ei:'ent iD
carrotcake -
Description
Participant Contribution T e
o +Contribution
o +Description
-t Participant ©® Contribution Restriction
Event . . _— - L Restriction o Ser
Participgnt Participant Contribution ~ Contribution Restriction Semantics 0 KR emantics— -
£ ' - = The following food restriction exists: Description.
] - - ’ - | - — Participant and brings Contribution.
) —C e e (5 s coampes
\ & / "<Participant Contribution> which party 1000 takes part in event 9000 and brings carrotcake. sl e lioeiescRon st RGO TNILY:
9000 9000 1000 "<Participant> and brings is not for people with restriction: “The following food restriction
<Contribution>." <Restriction>." exists: <Description>.”

1000,9000 carrotcake (1000,9000),c... allergic to nuts allergic to nuts
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Exploitant Vliegbelasting:
“Exploitant 123 betaald in kwartaal 2023-1,

10000 Euro.”

Luchthaven Exploitant:
“Luchthaven AMS wordt beheerd door exploitant

123.”7

Vertrekkend Passagier:
“Vliegtuig met vluchtnummer KL123 op 1-1-2024,

vertrekt van luchthaven AMS met passagier 19873.”

Ant"l’tal I}jnm
K{nraal
Kwartaal Bedrag

=

2043-110000
2033-1 20000

Exploitant Vliegpelasting®

C ) |

"<Exploitant} betaald in <Kwartaal
Bedrag>"

{123 2023-1,10000
156 2023-1,20000

Exploitat;t Id;éntiﬁcatie
“\

De optelling van vertrokken
passagiers in een kwartaal
vermenigvuldigd met het
passagierstarief.

)¢

123 door <Exploitant>"

456

123 AMS

Luchthaven

\\\Exp| itanlzg Luchthaven Exploitant
- O —)
"<Luchthaven> wordt beheerd

AMS

Vertrek Vliegtuig

Vertrek Passagier

C )

R
L))

.Vliectuig_
(C X))

KL;123 01-01-2024

Vlud"ntnu:ihmer

LT
l, \
\
: |
.Dag!
\ ’
.\
-~ o’

"<Vertrek Vliegtuigj» met
<Vertrekkend Passdgier>"

Vertrekkengl Passagier

Tickémnﬁmw——@

19873



| Vertrekkend Passagier
o + Ticketnummer
. . . Vertrek Passagier [0..1
Exploitant Vliegbelasting: — R I\ y

“Exploi 123 betaald in k [2023-1, Vertrek Passagier
xXploitant etaala in rwartaa o k Passag CASE TALK

10000 Euro.” |
Vertrek Viiegtuig
Luchthaven Exploitant: e f:{d ?&i

“Luchthaven AMS wordt beheerd door exploitant

123.” | |
Luchthaven Vliegtuig
Vertrekkend Passagier: o Luchthaven Brplotant 0.1 | 0409

“Vliegtuig met vluchtnummer KL123 op 1-1-2024, 0.*
vertrekt van luchthaven AMS met passagier 19873.” ONL“““t“a"e“ Fplotart

& Exploitant Derivation
De optelling van vertrokken passagiersin een kwartaal

O + Exploitant Identificatie vermenigvuldigd met het passagierstarief.
o Exploitant Vliegbelasting [0..1] &

0..*

Exploitant Viiegbelasting

0..]v

| Kwartaal Bedrag

o + Aantal Euro
o +~Kwartaal




INFORMATION MODEL

NOT
tables, entities, classes,
columns, or properties

NOT

xml, json, api, owl, rdf,

oql, sql, nosql ...
BUT

relations are the building blocks
WITH

natural language & examples



METADATA  THE DATA THAT GETS ARDUND

_surase FULL METADATA % Y/
{—'7 \ _ TAGS » Each building block customizable metadata

» Support for temporal, annotation,
transitional, localization

’ E! @ C Fully versioned, multi-user and -lingual

Catalog mapping for lineage and governance

Modeling at MO, M1, M2, and M3

— ——

TAG A/ R ER . JOUN DOE.
(0BJECT) 5 | eiTY : NEW YorK
EmML: ToUn (& NY| /

ety

METADATA PATA

Integrate MIM, and semantic web like SKOS

Online Publishing

Yy Y Y Y Y Y

Artifact generation for technology

(Apsmact | [ Laneunce

METADATA FHE SUTCASE BELowi¢ 5D
b ;‘ QOHN Dok Feam NEW YORK,
LI g e

k‘l‘-hﬁbuaﬂ EMAIL TOHN@ NY
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FCO-IM BENEFITS

W

» Easier to respond to <correct | wrong | uncertain> statements.

For Stakeholders

» Stimulates engagement and participation.

» |mproves communication and data quality

For Modellers
» Trains critical thinking.
» Eradicates implicit assumptions.

» Strengthens use and understanding of terms.

(&1 %
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The European Commission
has formally classified
ChatGPT as a Very Large
Online Search Engine,
bringing the artificial-
intelligence service under
the most demanding tier of
the EU’s Digital Services

Act.

https: //eutoday.net feu-chatgpt-search-engine-dsa-supervision /

You'eg Telling
ME WE TRARIVWED

B e AuplloT E f
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Passengerld :Survived :Pclass :Name #ticket count iSex  iAge :SibSp :Parch :Ticket Fare Cabin .Embarked '

........................................................... 10 3Braund, Mr OwenHams 0 A imale 228 A OAIS 21T T2 S
.............................. 2. onndi 1 :Cumings, Mrs. John Bradley (Florence Briggs Thayer) @ 2ifemale : 38:  1:  0:PC17599 . T712833:CB5 i
B T e 1ifemale @ 26: . 0:...0:STON/O2.3101282  :  7.825: S
e pPassengerId : Unique identifier for each passenger (integer) B ‘ ' ‘ ' | ‘ ‘ | ‘ =
e Survived : Survival status (0 = did not survive, 1 = survived) ! | @ Survival
(integer) @ Passengersurvival Lifeboat: string
. , \ . Body: string
 Pclass : Passenger class (integer) ‘ ¥ Class: integer
e Name : Passenger's name (string) |
e #ticket count : Number of tickets associated with the passenger
(string)
e sex : Passenger's sex (string) @ Passenger
e Age : Passenger's age (integer) gﬁfzﬁ,r;%? T:t elgg::ger h o
e sibsp : Number of siblings/spouses aboard the Titanic (integer) | Pclass: integer @ Wikilnfo
e parch : Number of parents/children aboard the Titanic (integer) wﬁ'&‘f k:tf Qgﬂntu- strin Wikild: integer N
' L ' 9 Name_wiki: string @ Ticket
e Ticket : Ticket number (string) Age: integer ﬁge_vxgkl: |r'1tetg.er Ticket: string
. ' : ° SibSp: integer ometown: strng
e rare : Fare paid for the ticket (string) Boarded: string

Parch: integer Destination: string

e Cabin : Cabin number (string) Ticket: string
. . Fare: string

e Embarked : Port of embarkation (string) Cabin: string
e Wwikizd : Wikipedia ID (integer) E0AL AR SR
e Name_wiki : Passenger's name on Wikipedia (string) T
e Age_wiki : Age of the passenger as mentioned on Wikipedia @

(integer) ® Cabin @ Embarkation @ Destination ® Sex @ PassengerClass
* Hometown : Passenger's hometown (string) Cabin: string Embarked: string Destination: string Sex: string Pclass: integer

e Boarded : Location where the passenger boarded the Titanic
(string)

e Destination : Passenger's intended destination (string)

e Lifeboat : Lifeboat number (string)




NOT EVERY THING N
TAGGED (9 SEMANTIC CASE TALK
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Ticket for Cabin

. Zic:;?t : c:a" Ticket For Passenger
abin : char
Semantics ® Ticket : char
Passengers with <Ticket> are assigned to <Cabin>. Ny ® Passenger : integer
Examples ~ Semantics
Passengers with PC 17608 are assigned to BS7. Ticket <Ticket> lists <Passenger>.

Passengers with PC 17608 are assigned to B66., Examples

Passengers with PC 17608 are assigned to BS9, Ticket CA. 2343 lists 1252,
Passengers with PC 17608 are assigned to B63.
Passengers with PC 17608 are assigned to B61,

T <4 Business Entities fgd%
e passenger_id : integer

L
L

..........................................................................................................................

® Passenger Name : char
® Passenger Gender : char

Passenger Survived : boolean
Ticket Passenger Age : char

< e code i o o < Business Friendly Attributes
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""" Sibling/Spouce : integer

® Passage Class : integer _ P _
® Ticket Boarding_Port : char E::::ltks]{} (;h':,d(;in, .c;:\atfgen

—
—

Titanic Port Order ® Ticket Destination_Port : char Family Size : integer
Ticket Count : integer ' _
e order_no : integer Fare : currency Semantics
0Pontcha| """""""""""""""""""""""""""""""" Semantics Passenger <passenger_id> is called <Passenger Name>,
~ . Ticket <ticket_code> is for <Passage Class>. Passengeu. <passenger_!d> - ‘<I.’assenger Gender>. .
Semantics Passenger <passenger_id> survived? <Passenger Survived>,

Boarding <order_no > happened in <Port>. T!cket <t!cket_code> !Joards n <T'er.t Boarding_Port>. Passenger <passenger_id> has the age of <Passenger Age> years.
Ticket <ticket_code> is set for destination , : .
Passenger <passenger_id> was on <Passenger Lifeboat>.

Examples i inati
Boarding 1 happened in l':)iouthampton. ;:;(;:f 33:::'"::&:1—;%:2,%’( eF C t> pass .. Passengen: <passenger_§d> is from !:hg <Passenger Hometown>, B ¢ L T L l
Boarding 2 happened in Cherboura. Fare for <ticket_code> is <Fare>. Passenger <passenger_id> has <Sibling/Spouce> ‘ usiness angu age at yp e eve

Boarding 3 happened in Queenstown. spouse or sibling on board.

- _ Examples Passenger <passenger_id> has <Parents/Children>
& Ticket CA, 2343 is for 3, parents/children on board.
: - o
Ticket CA. 2343 boards in Southampton. Passenger <passenger_id> embarked in <Embarking_Port>.
Ticket CA. 2343 is set for destination Jacksonville, Florida, US. The Family size of <passenger_id> is <Family Size>.

Ticket PC 17608 is for 7 passengers.
Fare for PC 17608 is 262.375.

Examples
Passenger 160 is called Sage, Master. Thomas Henry.

Passenger 1252 is called Sage, Master. William Henry.

Passenger 951 is called Chaudanson, Miss. Victorine. . .

_. A Passenger 558 is called Robbins, Mr. Victor. h B uszness L anguage Wl th Da ta
~N Passenger 160 is male.

Passenger 160 survived? No.

Passenger 1252 has the age of 14,5 years.

= - 52
Port
e port_name : char
" Port Country : char
Semantics
Ports <port_name> lies in <Port Country>.
Examples
Ports Queenstown lies in Ireland.




EU RENTAL (1995)

Local Area of Branch

Branch

An EU-Rent site from which cars are rented out and to which they

are returned. A branch belongs to exactly one local area. The same
object type plays the pick-up role and the drop-off role of a rental;
when the two differ the rental is a one-way rental.

» On the internet various examples

surrounding the EU-Rental use
case are described.

Use that to build an information

model in casetalk.

Include examples, rules, and
annotations.

Local Area

A region within a country that groups EU-Rent branches. Cars are
owned at local-area level and stored at the branches of that area; a | pick Up Branch
local area is also what an "authorized area" of a rental is expressed

in.

Country of Local Are

Country

Drop Off Branch

A country in which EU-Rent operates. Countries matter to the
model because the rental tariff of a car group is set per country,

and because taking a car across a national border affects insurance
cover.

Renter of Rental

Rental

An agreement under which EU-Rent provides a car of a requested
car group to a customer for a period, from a pick-up branch to a
drop-off branch. The central object type of the model: nearly every
business rule is about a rental.

|
Main Qriver of Renta

Customer

Driver

A person who contracts rentals with EU-Rent and is liable for the
charges. Subtype of Person. A customer need not drive: the renter
and the driver are separate roles.

after bad experiences.

A person qualified to drive an EU-Rent car, holding a driving Ca:{ of Rental
licence. Subtype of Person. A driver may be barred from renting

Develop

Develop

Requested Car Group|

Person

A human being known to EU-Rent. Person is the supertype: the

same person may be a customer, a driver, or both. Every person

Customer and Driver roles.

must be at least one of the two - a totality constraint spans the

https://casetalk.com/articles/examples/522-eu-rental-from-1995

4 A physical vehide |

number. A car is of

carries an odomete
—

Ca

A make and model
pair (manufacturer
expressed by the L
of "Car Model Iden

e

Car Group of Car Mo

Car Group

A class of car models that share a rental
car group, never a particular car: the reqg
the rental promises, and the car allocate
that group or a higher one.



EU RENTAL - LEARNED

» The sources are the model

» The grammar is the guardrail

» Population is where the truth comes out

» Corrections are cheap, if they come early

» The human is not out of the loop; the loop moved

12ABC3

Actual Returrb

(X

4

*<lienzal> was actuhly rgm‘:mf:‘"wav Rental*

on <Actua Retum

- —
2026-03-11(1000 P —

—

Branch Drop Ot Bran%l \

L. — — %

=) e VA S

~ ', P
_ {Damage Charge, Fuel Chargs, L.\(e\Reqy\t Penalty, Locatlon ...} r\BF:;:cfn," drpped 'k\:‘ \
Cl A I Chi!gc Kmd AMS0L \\\‘ Fso1 16002 \ \ ’
arge Sl 73802 . Pick Up B(amwggé o\
EU-Rent Charging ORUoL N — \ \ /
7N Rental Charge . 'b_»&_.'\ \ \
: : R X \ "cRania > s pidks up el v \
( T % = <Branc>” N \ \
: - A — AMS5011C001 N
“<Rertal> incurs a <Crarge kund> of —— SUS011C002 ~
<harge Amaint>" ~—— AMSNC 10007
196.00|2ent... |1C00L T e—
45,00|acet .. |1C001 T —
31,00/ 2ent.. 1LU03 ~—
\ 90.00 at= 17007 ; —~
A s
L e

“"RO7 Maxirmum Rental Duration &,

/./ , y ’
/Main Drivef of ft@l

Open Rental*”
e /
¢ - & g 7/

o (‘:t;’tel]ed. Clozad, Open, Rajquecrad }

erl'!al Sizil’if
- o ,‘

“<Nenka > isin state <Rental
‘;; 155" )
/,/ 20001 Dper V'
J 1000z Requested
7 J000E Llosed 7
09 Onen

e s
"< REntal> 1z drhen by <bilvers” J/
'y 10001/1001 N\
10002/10C= NS
10002/10C2 \¢
o rrdd AN

10019 100! AN
Additional Dnygf' \:\'

Car Group

Requinsted Car G@up
(=) — e~
\__/ < -

“<Rena » requects <Car leb"/,l
Bacont -
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> |t does what you say — and nothing you
don't

> |t reads the summary, not the original

» Where it doesn't know, it doesn't leave a
blank

> When it breaks, it says "done"

» Some questions only a person can answer
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FCO-IM - LLM

Models and LLM

» FCO-IM rigor produce high quality models

» Models by and for humans require verification

» Ground meta discussions with examples

» LLMs are accelerators for text based models
And

> Be aware of your positive bias

» Find the constraints, the NOTs are crucial

» The questions may be more important than the answer
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